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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a false signal such as smear and 
shading from being produced. 

SOLUTION: A photodiode D is connected to a data line DL1 via a 
transistor(TR) SI and connected to a horizontal address line XI to connect a 
gate of a TR S2 controlling the TR SI to a vertical address line. A data line is 
connected to a buffer Bl with a low input impedance and an output of the 
buffer is outputted to an output line OL via a TR Ql. When a vertical address 
line Yl and the horizontal address line XI are selected, a TR S2 is turned on 
and then the TR SI is turned on the provide an output of charges stored in the 
photo diode D to the data line DL1 via the TR Ql . Since noise charges are 
given to the buffer Bl with a low input impedance, the charges are not stored 
in the data line and production of the false signal is suppressed. 
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* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
5 precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1] Image sensors equipped with two or more pixels which are characterized by providing the 
following and which are arranged at a plane, are chosen by the level address line and the perpendicular 
address line, and are connected to the data line. Each of the aforementioned pixel is a photo detector. 
1 5 Switching means which connect the aforementioned photo detector to the data line when both the level 

address line corresponding to the pixel concerned and the perpendicular address line are chosen. It 
connects between the aforementioned data line and an output line, and the aforementioned data-line 
side is the read-out means of a low input impedance. 

[Claim 2] Image sensors according to claim 1 characterized by having the following, these 2nd 
20 switching means consisting of transistors, the gate of this transistor being connected to either the level 

address line or the perpendicular address line, and one side of electrodes other than the gate being 
connected to another side of the level address line or the perpendicular address line, and connecting 
the electrode of another side to the gate of the 1st switching means of the above. The 1st switching 
means by which the aforementioned switching means connect a photo detector to the data line 
25 alternatively. The 2nd switching means which turn ON the 1st switching means of the above when 

both the level address line and the perpendicular address line are chosen. 

[Claim 3] Image sensors according to claim 2 characterized by attaching a charge electric discharge 
means to discharge the charge which remains in the 1st switching means at the 1st switching means of 
the above, at the time of un-choosing [ of the level address line and the perpendicular address line ]. 

30 [Claim 4] Image sensors according to claim 3 characterized by the resistance whose aforementioned 

charge electric discharge means connects the aforementioned gate of the 1st switching means to fixed 
potential while the aforementioned photo detector is a photodiode, the 1st switching means of the 
above consist of transistors, the gate of this transistor is connected with the 2nd switching means of 
the above, one side of electrodes other than the gate is connected to the aforementioned photodiode 

35 and the electrode of another side is connected to the aforementioned data line, or a current source to 

the bird clapper. 

[Claim 5] Image sensors equipped with two or more pixels which are characterized by providing the 
following and which are arranged at a plane, are chosen by the level address line and the perpendicular 
address line, and are connected to the data line. The photo detector of the aforementioned pixel which 

40 consists of a photodiode, respectively. The 1st transistor which connects the anode of this photodiode 

to the data line. While having the 2nd transistor which connects a cathode to fixed potential and 
connecting the gate of the 1st transistor of the above to either the level address line or the 
perpendicular address line, the gate of the 2nd transistor is connected to another side of the level 
address line and the perpendicular address line, and the aforementioned data line is a low input 

45 impedance. 
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[Claim 6] Image sensors according to claim 1, 2, 3, 4, or 5 characterized by the aforementioned read- 
out means consisting of the buffer or amplifier which has a low input impedance, and the output 
selection means or the addition means of connecting the output and output line of the aforementioned 
buffer or amplifier when the aforementioned photo detector is connected to the data line linked to the 
5 read-out means concerned. 

[Claim 7] Image sensors according to claim 1, 2, 3, 4, or 5 characterized by for the aforementioned 
read-out means having the buffer or amplifier which has a low input impedance and a high power 
impedance, and carrying out the direct file of the output of this buffer or amplifier to the 
aforementioned output line. 

10 [Claim 8] Image sensors according to claim 7 characterized by equipping the aforementioned buffer or 

amplifier with a grounded-source type transistor circuit. 

[Claim 9] Image sensors according to claim 7 characterized by equipping the aforementioned buffer or 
amplifier with current Miller circuit. 

[Claim 10] Image sensors according to claim 7 characterized by equipping the aforementioned buffer 
15 or amplifier with a grounded-gate type transistor circuit. 



DETAILED DESCRIPTION 



20 [Detailed Description of the Invention] 

[0001] 

[The technical field to which invention belongs] This invention relates to the image sensors which 

used the photo detector. 

[0002] 

25 [Description of the Prior Art] As conventional image sensors, there is a thing as shown in drawing 12 ,- 

for example. Two or more pixel FC5a which consists of transistors SI 1 MOS type [ for a switch ] 
which connect alternatively to the data line the photodiode D these image sensors of whose are photo 
detectors, and a photodiode, FC5b, FC5c, and FC5d are arranged in the shape of two-dimensional. 
[0003] Pixel FC5a corresponding to the level address line XI and the perpendicular address line Yl is 

30 taken for an example, and the composition is explained. Photodiode D is connected to the data line 

DL1 through the transistor SI 1. The gate of a transistor SI 1 is connected to the perpendicular address 
line Yl. The data line DL1 is connected to the output line OL through the transistor Q4 MOS type [ 
for a switch ] which connects this data line DL1 to an output line OL alternatively. The output line OL 
is connected to the output terminal P through output-buffer alumnus. The gate of a transistor Q4 is 

35 connected to the level address line XL The perpendicular address line Yl and the level address line 

XI are connected to the perpendicular address scanning circuit YD and the level address scanning 
circuit XD which consist of a shift register, respectively. 

[0004] In these image sensors, the charge by which photo electric translation was carried out to the 
period when the transistor SI 1 is turned off according to the amount of incident lights is accumulated 

40 at Photodiode D. First, if the level address line XI is chosen as the degree by which the charge 

accumulated by turning on [ it ] a transistor SI 1 at Photodiode D will be distributed to the data line 
DL1 if the perpendicular address line Yl is chosen, a transistor Q4 will be turned on [ it ], the data line 
DL1 is connected with an output line OL, and the charge of the data line DL1 is sent to output-buffer 
alumnus through an output line OL. Thereby, the charge stored in Photodiode D can be read. 

45 [0005] 

[Problem(s) to be Solved by the Invention] However, there was a problem that aliases, such as a smear 
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and shading, occurred, in such conventional image sensors. First, a smear is explained. As for the 
photodiode of the line connected to the perpendicular address line, all are connected to each data line 
while the perpendicular address line is chosen. For example, the charge stored in the photodiode D of 
pixel FC5c is also distributed to the data line DL2 at the same time the charge stored in the photodiode 
D of pixel FC5a will be distributed to the data line DL1, if the perpendicular address line Yl is chosen 
in order to read the charge of the photodiode D of pixel FC5a. On the other hand, since the transistor 
Q4 which connects the data line DL2 and an output line OL turns off, the data line DL2 is in the high 
impedance state. Therefore, the distributed charge will be stored in the data line DL2, and the potential 
of the data line DL2 will rise. 

[0006] If the quantity of light which carried out incidence to the photodiode D of pixel FC5c is large, 
since there are also many the charges, the potential of the data line DL2 becomes high, the threshold 
of the transistor SI 1 of other pixel FC5d linked to the data line DL2 is exceeded, it will become 
impossible to maintain an OFF state, the charge in the data line DL2 will leak to the photodiode D of 
pixel FC5d through a transistor SI 1, and the transistor SI 1 will be accumulated. 
[0007] This phenomenon is called saturation of the data line and causes a smear. It becomes the 
picture which the smear SU as if a light strong against all the pixels of the train carried out [ if the data 
line was not saturated, ] incidence as shown in (b) of drawing 13 when a picture as shown in (a) of 
drawing 13 was acquired, and the data line of the train of the light source H was saturated generated. 
In addition, the smear is the same, even if an MOS transistor also generates P type or N type and the 
photodiode is operating in solar-battery mode. Although using it, lowering the dynamic range is 
performed in order to prevent generating of a smear, if it does so, since a range is insufficient, 
sufficient picture will no longer be acquired at the time of photography or photography of night. 
[0008] Next, shading is explained. When there is no incident light in all the photodiodes D when using 
image sensors in the pitch-black state, and read-out is performed, shading may occur. The 
perpendicular address line Yl is chosen first, and, next, read-out is chosen in order of the level address 
lines XI and X2. In case the transistor SI 1 of pixel FC5a and the transistor Q4 connected to the data 
line DL1 turn on, a charge is supplied from the exterior, a part of supplied charge passes along the 
parasitic capacitance between the gate and a substrate, and it leaks to a substrate. The charge which 
leaked to the substrate is injected into the source and the drain of a transistor SI 1 in pixel FC5c or 
pixel FC5d by capacity coupling and diffusion. 

[0009] Since the transistor Q4 connected to the data line DL2 at this time turns off, the data line DL2 
is in the high impedance state, and the leaked charge is stored in the data line DL2 linked to the source 
of SI 1 . Next, if the data line DL2 is chosen, the transistor Q4 connected to DL2 will be turned on [ it 
], and the stored leakage charge will be read as an alias. Since the leakage charge is added as the scan 
of the address line progresses, the picture turns into a picture which the luminosity increases by the 
scanning direction of **** as shown in (c) of drawing 13 . 

[0010] Furthermore, in case these image sensors are used for an image processing, they have the 
problem that random access cannot be done. That is, in case an image processing is performed, the 
random access function which reads arbitrary pixels in arbitrary turn is required. However, in these 
conventional image sensors, read-out is divided into two stages, and is performed, perpendicular 
address-line Y is chosen first, and the charge stored in the photodiode D of the line is distributed to the 
data line DL connected, respectively. Next, level address-line X is chosen and each charge of DL is 
read to an output line OL. 

[001 1] For example, when reading the charge of the photodiode D of FC5a, the charge of the 
photodiode D of FC5c will also be distributed to the data line DL2. Next, first, if it is going to read the 
charge of the photodiode D of FC5d, in order to throw away the charge of the data line DL2, dummy 



read-out must be performed once and the data line DL2 must be reset. If the photodiode D of FC5d is 
read, the charge of the photodiode D of FC5c will be thrown away and, next, the charge of the 
photodiode D of FC5c cannot be read. 

[0012] Therefore, this invention aims at being able to prevent generating of aliases, such as a smear 
and shading, and offering the image sensors in which random access is possible in view of the above- 
mentioned conventional trouble. 
[0013] 

[Means for Solving the Problem] For this reason, this invention according to claim 1 is arranged at a 
plane, is chosen by the level address line and the perpendicular address line, and is set to image • 
sensors equipped with two or more pixels connected to the data line. It has the switching means which 
connect a photo detector to the data line when both the level address line corresponding to a photo 
detector and the pixel concerned in each of a pixel and the perpendicular address line are chosen. The 
data line shall be connected to an output line through a read-out means to have a low input impedance. 
[0014] The 1st switching means by which the above-mentioned switching means connect a photo 
detector to the data line alternatively, It consists of the 2nd switching means which turn ON the 1st 
switching means when both the level address line and the perpendicular address line are chosen. The 
2nd switching means consist of transistors and the gate of a transistor is connected to either the level 
address line or the perpendicular address line. One side of electrodes other than the gate shall be 
connected to another side of the level address line or the perpendicular address line, and the electrode 
of another side shall be connected to the 1st switching means. 

[0015] It is desirable to attach further a charge electric discharge means to discharge the charge which 
remains in the 1 st switching means at the time of un-choosing [ of the level address line and the 
perpendicular address line ] to the 1st switching means. Moreover, the above-mentioned photo 
detector is made into a photodiode, the 1st switching means are constituted from a transistor, and 
while connecting the gate of this transistor with the 2nd switching means, connecting one side of 
electrodes other than the gate to a photodiode and connecting the electrode of another side to the data 
line, a charge electric discharge means can constitute the gate of the 1st switching means from the 
resistance or the current source linked to fixed potential. 

[0016] A pixel invention according to claim 5, respectively Moreover, the photodiode as a photo 
detector, The 1st transistor which connects the anode of this photodiode to the data line, While having 
the 2nd transistor which connects a cathode to fixed potential and connecting the gate of the 1st 
transistor to either the level address line or the perpendicular address line The gate of the 2nd 
transistor shall be connected to another side of the level address line and the perpendicular address 
line, and the data line shall be connected to an output line through a read-out means to have a low 
input impedance. 

[0017] In each invention, the above-mentioned read-out means can consist of the buffer or amplifier 
which has a low input impedance, and an output selection means to allow the output of a buffer or 
amplifier, and connection of an output line only when a photo detector is connected to the data line 
linked to the read-out means concerned. 

[0018] Or a read-out means shall have the buffer or amplifier which has a low input impedance and a 
high power impedance, and shall carry out the direct file of the output of the buffer or amplifier to an 
output line again. Under the present circumstances, the buffer or amplifier of a low input impedance 
and a high power impedance shall be equipped with grounded-source type a transistor circuit, current 
Miller circuit, or a grounded-gate type transistor circuit. 
[0019] 

[Function] In the thing of a claim 1, in each pixel, switching means connect the photo detector of the 



pixel concerned to the data line, when both the level address line and the perpendicular address line 
are chosen. That is, since a transistor SI 2 is arranged as switching means which connect a photo 
detector and the data lines, such as Photodiode D, and these switching means are controlled by the 
compound address (xi-yj) (i= 1, 2, j= 1, 2, ...) of the perpendicular address and the level address to 
5 be shown in drawing 14 , each pixel can be read independently and random access becomes possible. 

[0020] By the way, if the direct file of the data line and the output line is carried out, the new problem 
that the parasitic capacitance of an output line increases will arise. That is, if all the data lines are 
connected to an output line, the parasitic capacitance of the switch in all pixels will work as a parasitic 
capacitance of an output line, the parasitic capacitance of an output line will become large, and a speed 

10 of response will become slow. For example, when there are the 512x512 numbers of pixels, the 

parasitic capacitance of the switch for 512x512 pieces is connected to the data line. In the 
conventional example, since the switch linked to an output line is 512x2 pieces, the parasitic 
capacitance of an output line becomes a bird clapper to (512x512) / (512x2) =256 time of the parasitic 
capacitance of the conventional example. 

15 [0021] In this invention, since the data line is connected to the output line through a read-out means to 

have a low input impedance, a bird clapper is prevented for the data line by high impedance, and the 
parasitic capacitance of an output line does not increase. Since a bird clapper does not have the data 
line in high impedance, a smear and shading are also prevented. 

[0022] In addition, it is simply constituted using a transistor, respectively by dividing switching means 
20 into the 1st switching means and 2nd switching means. Moreover, by attaching the charge electric 

discharge means of connecting the gate of the transistor to fixed potential by resistance etc. to the 1st 
switching means which connect a photo detector to the data line alternatively, at the time of un- 
choosing [ of the level address line and the perpendicular address line ], the charge which remains in 
the 1st switching means discharges, and it is not concerned in order of the non-choosing change of the 
25 level address line and the perpendicular address line, but is intercepted certainly. 

[0023] Moreover, when a read-out means shall have the buffer or amplifier which has a low input 
impedance and a high power impedance, even if it carries out the direct file of the output of the buffer 
or amplifier to an output line, the output of other pixels does not flow backwards from an output-line 
side. 

30 [0024] In the thing of a claim 5, since the two poles of the photodiode as a photo detector of each pixel 

are connected to the 1st transistor and 2nd transistor and it is not necessary to connect with fixed 
potential, constituting on an insulating substrate is easy. 
[0025] 

[Embodiments of the Invention] An example explains the gestalt of implementation of invention. 

35 Drawing 1 is drawing showing the 1st example of this invention. The n level address lines XI -Xn 

connected to the m perpendicular address lines Yl-Ym by which these image sensors were connected 
to the perpendicular address scanning circuit YD, and the level address scanning circuit XD are 
arranged in the shape of a grid, and the n data lines DLl-DLn are arranged together with the level 
address lines XI -Xn. A pixel FC1 consists of MOS type transistors S2 connected at MOS type the 

40 transistor SI and the perpendicular address line for the switch which connects to the data line 

alternatively the photodiode D which is a photo detector, and a photodiode. 
[0026] The pixel FC1 of an mxn individual is arranged in the shape of two-dimensional, and each 
pixel FC1 is controlled by the perpendicular address y on the perpendicular address line, and the level 
address x on the level address line. In order to simplify explanation, the image sensors in m= 2 and n= 

45 2 are shown in drawing 1 . The pixel FC1 connected to the perpendicular address line Yl and the level 

address line XI is taken for an example, and the composition is explained. The source of the MOS 
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type transistor S2 is connected to the level address line XI, and the gate is connected to the 
perpendicular address line Yl. The gate of a transistor SI is connected to the transistor S2. 
[0027] The data line DL1 is connected to the input of the buffer Bl of number of input impedances 
lOOkomega. The output of a buffer Bl is connected to an output line OL through the transistor Ql for 
output selection. The gate of a transistor Ql is connected to the level address line XI. The output line 
OL is connected to the output terminal P through output-buffer alumnus. The data line DL2 is 
similarly connected to the output line OL through the transistor Ql of a buffer Bl and an MOS type. 
[0028] Next, operation is explained. The charge by which photo electric translation was carried out 
according to the amount of incident lights is accumulated at Photodiode D. First, if the perpendicular 
address line Yl and the level address line XI are chosen, the gate of a transistor S2 will become 
highness and will carry out a turn-on. Since the source of a transistor S2 is also highness, the charge 
by which the gate of a transistor SI became highness, and the turn-on was carried out, and it was 
stored in Photodiode D is distributed to the data line DLL At this time, since the gate is connected to 
the level address line XI, the transistor Ql for output selection has also been turned on [ it ], and the 
charge on the data line DL1 is read to an output line OL through a buffer Bl and a transistor Ql . 
[0029] If one of the perpendicular address line Yl and the level address lines XI is not chosen, a bird 
clapper does not have the gate of a transistor SI in highness. That is, MOS transistor SI is controlled 
by the compound address (xl, yl) with which the level address xl and the perpendicular address yl 
were doubled. 

[0030] Moreover, since the data line DL2 flows into the direction of a buffer Bl immediately even if a 
noise charge is incorporated, since the input impedance is connected to the low buffer Bl, a noise 
charge is not accumulated at the data line DL2. Furthermore, since the data line DL2 is separated from 
the output line OL by the transistor Ql, the parasitic capacitance connected to an output line OL 
becomes the small thing of only a transistor Ql. Moreover, by making the output impedance of a 
buffer Bl low, making a transistor Ql approach, and arranging, between a buffer Bl and transistors 
Ql is maintained at a low impedance, and it can prevent gathering a noise charge. 
[0031] this example is constituted as mentioned above, and since the transistor SI which connects 
Photodiode D to the data lines DL1 and DL2 and ... is controlled by the compound address (xl, yl) of 
the level address xl and the perpendicular address yl, random access becomes possible. Moreover, 
since the data line is connected to the low buffer Bl of an input impedance, the data line of the train 
which is not accessed is maintained at a low impedance, and can prevent generating of aliases, such as 
a smear and shading. 

;[0032] Furthermore, since the transistor Ql for output selection is connected with the buffer Bl 
between output lines OL, the parasitic capacitance of an output line OL is small, and a speed of 
response also becomes quick. Therefore, random access is possible, and an alias can be prevented and 
image sensors also with a quick speed of response are obtained. 

[0033] In addition, although the data line is arranged to the perpendicular address line and parallel in 
this example As it is not limited to this, for example, is shown in drawing 2 , arrange data-line DL'l 
and DL'2 to the perpendicular address line and parallel, and it connects with a buffer B'l. The 
flexibility on a design can be raised by controlling by the perpendicular address line, and arranging the 
data line aslant or arranging the transistor Q'l for output selection wavelike. 

[0034] Next, the 2nd example of this invention is explained using drawing 3 and drawing 4 . Drawing 
3 is drawing showing the composition of this example. Drawing 4 is the timing chart explaining 
operation of address selection. The pixel FC2 connected to the perpendicular address line Yl and the 
level address line XI like the 1st example is taken for an example, and the composition is explained. A 
pixel FC2 consists of resistance Rl connected with MOS type transistor S4 allotted between the gates 



of the transistor S3 MOS type [ for a switch ] which connects to the data line alternatively the 
photodiode D which is a photo detector, and a photodiode, and the level address line XI and a 
transistor S3 at the gate of a transistor S3. The gate of transistor S4 is connected to the perpendicular 
address line Yl. 

[0035] The data line DL1 is connected to the input of the buffer Bl of number of input impedances 
lOOkomega. The output of a buffer Bl is connected to an output line OL by Adder OA. And the output 
line OL is connected to the output terminal P through output-buffer alumnus. Similarly, the data line 
DL2 is also connected with the buffer Bl through Adder OA to the output line OL. 
[0036] In order to explain operation of a pixel FC2, operation when Resistance R is not connected 
probably is explained. If resistance Rl is not connected to the pixel FC2, the charge of the photodiode 
D of the pixel is outputted to an output line OL by choosing the level address line XI and the 
perpendicular address line Yl which are connected to the pixel concerned like the example 1 shown in 
drawing 1 . In choosing the specific pixel FC2, whichever they choose previously, there is no trouble 
of the level address line XI and the Yl perpendicular address line in operation. However, although the 
turn-off of the transistor S3 will be carried out if the level address line XI will be in the state where it 
does not choose, previously when returning to the state where it does not choose from a selection state, 
and it is convenient in operation, if the perpendicular address line Yl will be previously returned to 
the state where it does not choose, transistor S4 will carry out a turn-off, and the gate of the level 
address line XI and a transistor S3 will be intercepted. 

[0037] Even if it makes the level address line XI un-choosing after that, the gate charge of a transistor 
S3 will remain and it will stop therefore, as for a transistor S3, being able to carry out the turn-off of it. 
Therefore, as shown in drawing 4 , after making level address-line X (XI, X2, ...) un-choosing first, 
you have to make perpendicular address-line Y (Yl, Y2, ...) un-choosing. 

[0038] On the other hand, since the charge of a transistor S3 can escape through resistance Rl even if 
the perpendicular address line Yl will be in the state where it does not choose, previously and 
transistor S4 carries out a turn-off, since resistance Rl becomes the recess path of the charge of a 
transistor S3 when resistance Rl is connected, a transistor S3 can carry out a turn-off. That is, if 
resistance Rl is connected, restrictions of the control timing when returning the address line to the 
state where it does not choose, from a selection state will be lost. Resistance Rl forms a pull-up 
circuit, when a transistor S3 is a transistor of P type, and when a transistor S3 is N type, it serves as a 
pulldown circuit. 

[0039] Adder OA adds the output of a buffer Bl to an output line OL. Only the information on a pixel 
that the pixel was chosen as the output line OL since one was chosen by the perpendicular address and 
the level address is read. In addition, although a transistor S3 may fully be unable to turn on the 
potential of the gate of a transistor S3 even if transistor S4 carries out the turn-on of it since it is the 
potential which deducted the threshold of transistor S4 from potential when the level address is 
chosen, it can carry out the turn-on of the transistor S3 certainly beforehand in that case by carrying 
out the pressure up of the potential when the level address is chosen by methods, such as a bootstrap. 
Other composition and operation are the same as that of the 1st example shown in drawing 1 . 
[0040] this example is constituted as mentioned above, first, by having added resistance Rl to the 
pixel FC2, it is prevented that a transistor S3 will not carry out a turn-off, and restrictions of the 
control timing when returning the address line to the state where it does not choose, from a selection 
state are lost. Moreover, since the data line and the output line are separated by constituting a readout 
circuitry from a buffer and an adder OA, it becomes unnecessary to extend the level address line to the 
output of a buffer Bl, and a circuit is simplified. Therefore, while the same effect as the 1st example is 
acquired, there are no restrictions of control timing and the effect that a circuit is simplified is 
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acquired. 

[0041] Next, the 3rd example which read and changed the composition of the section is explained. 
Drawing 5 shows the whole block diagram and drawing 6 shows the circuit diagram of the read-out 
section. In this example, a pixel is the 2nd thing and this composition of an example. The read-out 
section consists of buffer B-2s which showed the detail to drawing 6 . buffer B-2 -- the data line DL1 - 
- hundreds — the gate of the end of the k-ohm resistance R2 and the MOSFET type transistor Tl is 
connected, and the drain of a transistor Tl serves as an output of buffer B-2 The other end of 
resistance R2 is grounded. The source of a transistor Tl is also grounded and a transistor Tl is a 
grounded-source type transistor. Resistance 3 is connected to the output line OL. 
[0042] In this example, the charge of a pixel FC2 is read to the data line DL1, and if the read charge 
flows resistance R2 from the data line DL1 in buffer B-2, it will be transformed into voltage. The 
changed voltage is impressed to the gate of a transistor Tl . The current which flows a transistor Tl is 
proportional to the gate voltage, i.e., the voltage changed by resistance R2. Current is transformed into 
voltage by the resistance R3 by which the current proportional to the current which flows the data line 
DL1 flows an output line OL, and is connected to an output line OL, and serves as an output by it. 
[0043] At buffer B-2, since resistance R2 is connected to the data line DL1, there is no bird clapper of 
the DL1 data line in high impedance, and the input impedance of buffer B-2 is a low. Moreover, a 
transistor Tl is a grounded-source type transistor, and that of the impedance of the transistor Tl seen 
from the drain is high, and since it is set to dozens of M omega or more, the output impedance of 
buffer B-2 becomes high. 

[0044] For this reason, even if it connects the output of direct buffer B-2 to an output line OL, the 
current proportional to the current which flows the data line which the output of each buffer B-2 
became multi-input OR connection on the output line OL, and was connected to the selected pixel FC2 
flows an output line OL. And it hardly leaks to other buffer B-2s, and the current which flows an 
output line OL is transformed into voltage, and serves as an output. Other composition and operation 
are the same as that of the 2nd example shown in drawing 3 . 

[0045] While the same effect as the 2nd example is acquired by this, since the data line DL and an 
output line OL are connectable, a circuit is further simplified only by buffer B-2. In addition, in each 
above-mentioned example, although it read and the section was explained, it is not limited to this but 
read-out sensitivity can also be raised by [ equipped with the buffer / equipped with amplifier ] reading 
and using the section. 

[0046] Next, the 4th example of this invention which changed the composition of the read-out section 
is explained. Drawing 7 is the circuit diagram of the read-out section in this example. The pixel 
sections are the 2nd, and the 3rd example and this composition. The read-out section consists of 
buffers B3. a buffer B3 — the data line DL1 ~ hundreds — it connects with the gate of the end of the k- 
ohm resistance R4, and the MOSFET type transistor T2 The other end of resistance R4 and the source 
of a transistor T2 are grounded. The drain of a transistor T2 is connected to the source of the MOSFET 
type transistor T3. The gate of a transistor T3 is connected to the fixed potential lines floor line, such 
as grounding. The drain of a transistor T3 serves as an output of a buffer B3, and is connected to the 
output line OL. The MOSFET type transistor Q2 by which diode connection was made is connected to 
the output line OL. 

[0047] In this example, current is transformed into voltage by the transistor Q2 by which the current 
which is proportional to the current which flows the data line DL1 with resistance R4 and the 
transistor T2 of a buffer B3 flows an output line OL, and is connected to an output line OL, and serves 
as an output with it. Since resistance R4 is connected to the data line DL1 in the buffer B3, there is no 
bird clapper of the DL1 data line in high impedance, and the input impedance of a buffer B3 is a low. 



Moreover, a transistor T2 and a transistor T3 constitute a cascode circuit, and the impedance seen 
from the drain of a transistor T3 is larger than the impedance seen from the drain of a transistor T2. 
[0048] For this reason, even if the output impedance of a buffer B3 becomes still higher and it 
connects the output of the direct buffer B3 to an output line OL, the output of each buffer B3 serves as 
multi-input OR connection, and the current proportional to the current which flows the data line DL1 
flows an output line OL, is transformed into voltage, and serves as an output. Moreover, the speed of 
response as a buffer also improves by cascode connection. Furthermore, since the transistor Q2 by 
which diode connection was made is used for the output line OL instead of resistance, amplification 
degree also improves, since the output impedance of a buffer B3 is still larger while the same effect as 
the 3rd example is acquired by this, the current-potential conversion precision in an output line 
improves, and a speed of response becomes still quicker again 

[0049] Drawing 8 is the circuit diagram of the read-out section of the 5th example of this invention 
which changed the composition of the read-out section. At this example, it reads and the section 
consists of buffers B4. In the buffer B4, the data line DL1 is connected to MOSFET type the gate and 
the drain of a transistor T5 by which diode connection was made while connecting with the gate of the 
MOSFET type transistor T4. Furthermore, the current source I is connected to these nodes. The source 
of a transistor T5 is connected to fixed potential. It is grounded, the drain of a transistor T4 serves as 
an output of a buffer B4, and the source of a transistor T4 is connected to the output line OL. The pixel 
section is the 1st example and this composition. 

[0050] In this example, in the buffer B4, a transistor T4 and a transistor T5 constitute current Miller 
circuit, and bias is carried out by the current source L Since the current proportional to the current 
which the current which flows the data line DL1 flows a transistor T5, and flows a transistor T5 flows 
T4, the current proportional to the current which flows the data line DL1 flows an output line OL, and 
is changed and outputted to voltage. Since the drain, the gate, and the current source I of a transistor 
T5 are connected to the data line DL1 in the buffer B4, there is no bird clapper of the DL1 data line in 
high impedance, and the input impedance of a buffer B4 is a low. 

[0051] Moreover, a transistor T5 and a transistor T4 constitute current Miller circuit, and even if the 
output impedance of current Miller circuit is high and it carries out the direct file of the output of a 
buffer B4 to an output line OL, the output of each buffer B4 serves as multi-input OR connection. The 
current proportional to the current which flows the data line DL1 flows an output line OL, is 
transformed into voltage, and serves as an output. Other composition and operation are the same as 
that of the 4th example, and the transistor Q2 by which diode connection was made is connected to the 
output line OL. 

[0052] Since the ejection precision of current becomes good by use of current Miller circuit while the 
same effect as the 3rd example is acquired by this, output precision improves. In addition, by this 
example, although current Miller circuit was used, it does not restrict to this, cascode current Miller 
circuit and the Wilson type current Miller circuit are sufficient, and if a cascode circuit is combined, 
current-potential conversion precision and a speed of response will improve. 
[0053] Drawing 9 is the circuit diagram of the read-out section of the 6th example of this invention 
which changed the composition of the read-out section. At this example, it reads and the section 
consists of buffer B5. The data line DL1 is connected to the source of the MOSFET type transistor T6 
in buffer B5. The gate of a transistor T6 is connected to the fixed potential line floor line, and the drain 
is connected to the output line OL. The transistor Q3 MOSFET type [ for loads ] is connected to the 
output line OL. Other composition is the same as the 1st and the 5th example. 

[0054] In this example, a transistor T6 is a grounded-gate type transistor circuit, and the current which 
flows the data line DL1 flows to an output line through the source and the drain of a transistor T6. In 
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buffer B5, since the impedance of the transistor T6 seen from the source of a transistor T6 is low, there 
is no data line DL1 in high impedance with a bird clapper, and the input impedance of buffer B5 has 
it. [ low ] 

[0055] Moreover, since the impedance of the transistor T6 seen from the drain of a transistor T6 is 
high, even if it carries out the direct file of the output of buffer B5 to an output line OL, the output of 
each buffer B5 serves as multi-input OR connection. The current proportional to the current which 
flows the data line DL1 by this flows an output line OL, is transformed into voltage with a transistor 
Q3, and serves as an output. Furthermore, since a grounded-gate circuit has the source current and 
equal drain current and its current ejection precision is good, there are few constituent children and it 
is good with one transistor. Moreover, since there is also no delay of the signal by the Miller effect, a 
speed of response is also quick. While the same effect as the 3rd example was acquired by this, 
improvement and the circuit were further simplified for output precision by use of a grounded-gate 
type transistor, and the speed of response improved more. 

[0056] Next, the 7th example of this invention which changed the composition of a pixel is explained. 
Drawing 10 is the circuit diagram of the pixel of this example. A pixel FC3 consists of MOS transistor 
S5 for the switch which connects to the data line alternatively the photodiode D which is a photo 
detector, and a photodiode, MOS transistor S6 connected to the perpendicular address line, S7 which 
is a switch for a frame transfer, and a transistor S8 which is a switch for reset of a photodiode. 
[0057] The source of MOS transistor S6 is connected to the level address line XI, and the gate is 
connected to the perpendicular address line Yl, respectively. The gate of a transistor S5 is connected 
to the drain of MOS transistor S6. The transistor S7 is connected to Photodiode D and the transistor 
S8. The frame shift signal FS is inputted into the gate of a transistor S7, and reset-signal RS is inputted 
into the gate of a transistor S8. Moreover, the remaining electrodes of a transistor S8 are connected to 
reset potential. 

[0058] In this example, the compound address is generated by the transistor S6 and the data line DL1 
is connected with Photodiode D by the transistor S5. Moreover, if the frame shift signal FS is inputted 
into the gate of a transistor S7, the charge of each pixel FC3 will be transmitted. Furthermore, if reset- 
signal RS is inputted into a transistor S8, the anode of Photodiode D will be connected to reset 
potential, and Photodiode D will be reset. In addition, the composition of the read-out section is the 
same also in the 6th example of drawing 9 . 

[0059] A frame transfer is attained while the same effect as the 1st example is acquired by this. 
Moreover, reset of Photodiode D is attained, an electronic shutter can be realized, and much more 
practical convenience improves. In addition, in each above-mentioned example, although the cathode 
of Photodiode D is connected to fixed potential, it may not be limited to this, but an anode may be 
connected to fixed potential, and one of the electrodes of Photodiode D should just be connected to 
fixed potential. 

[0060] Drawing 1 1 is the circuit diagram of the pixel of the example of the octavus of this invention 
which changed the composition of a pixel. In the pixel FC4 of this example, the anode of the 
photodiode D which is a photo detector is connected to the data line DL1 through MOS transistor S9 
for a switch, and the cathode is connected to fixed potential through MOS transistor S10. The gate of 
transistor S9 is connected to the perpendicular address line Yl, and the gate of a transistor S10 is 
connected to the level address line XI. 

[0061] In this example, when using insulating substrates, such as SOI, for a substrate, the 
photoelectrical load of a pixel of transistor S9 and a transistor S 10 with which generation of the 
compound address and the function of both selection operation of data-line connection were 
simultaneously achieved, respectively, and horizontal / vertical address line was chosen 
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simultaneously is sent out without the need of connecting Photodiode D to fixed potential to the data 
line DLL The read-out sections are the 6th, and the 7th example and this composition. 
[0062] Since there is no need of connecting Photodiode D to fixed potential while the same effect as 
the 1st example is acquired by this, in case the flexibility on a design improves and it is used as pixels, 
such as an image processing,-izing of the pixel can be carried out [ detailed ] and the resolution of a 
picture can be raised. In addition, in the example of the 7th octavus, although it read, and it was the 
same as the 6th example and the composition of the section was explained, the effect of the addition 
explained for every example can be acquired by combining with the composition and arbitration of the 
read-out section in each the 1st to 5th example. 
[0063] 

[Effect of the Invention] Since the switching means by which this invention connects a photo detector 
to the data line as above are controlled by the compound address of the level address and the 
perpendicular address, random access becomes possible. Moreover, since the data line is connected to 
the output line through a read-out means to have a low input impedance, the data line is maintained at 
a low impedance and the parasitic capacitance of an output line does not increase, a smear and shading 
are also prevented. 

[0064] In addition, by attaching a charge electric discharge means to the 1st switching means which 
connect a photo detector to the data line alternatively, at the time of un-choosing [ of the level address 
line and the perpendicular address line ], the charge which remains in the 1st switching means 
discharges, and it is not concerned in order of the non-choosing change of the level address line and 
the perpendicular address line, but the effect of being intercepted certainly is acquired. 
[0065] Moreover, when a read-out means is equipped with an output selection means or an addition 
means between a buffer or amplifier, and an output line, the parasitic capacitance of an output line 
becomes small and a speed of response also becomes quick. Furthermore, when a read-out means shall 
have the buffer or amplifier which has a low input impedance and a high power impedance, the direct 
file of the output of the buffer or amplifier can be carried out to an output line, and the image sensors 
by which the circuit was simplified are obtained. 



TECHNICAL FIELD 



[The technical field to which invention belongs] This invention relates to the image sensors which 
used the photo detector. 



PRIOR ART 



[Description of the Prior Art] As conventional image sensors, there is a thing as shown in drawing 12 , 
for example. Two or more pixel FC5a which consists of transistors SI 1 MOS type [ for a switch ] 
which connect alternatively to the data line the photodiode D these image sensors of whose are photo 
detectors, and a photodiode, FC5b, FC5c, and FC5d are arranged in the shape of two-dimensional. 
[0003] Pixel FC5a corresponding to the level address line XI and the perpendicular address line Yl is 
taken for an example, and the composition is explained. Photodiode D is connected to the data line 
DL1 through the transistor SI 1. The gate of a transistor SI 1 is connected to the perpendicular address 
line YL The data line DL1 is connected to the output line OL through the transistor Q4 MOS type [ 
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for a switch ] which connects this data line DL1 to an output line OL alternatively. The output line OL 
is connected to the output terminal P through output-buffer alumnus. The gate of a transistor Q4 is 
connected to the level address line XI. The perpendicular address line Yl and the level address line 
XI are connected to the perpendicular address scanning circuit YD and the level address scanning 
circuit XD which consist of a shift register, respectively. 

[0004] In these image sensors, the charge by which photo electric translation was carried out to the 
period when the transistor SI 1 is turned off according to the amount of incident lights is accumulated 
at Photodiode D. First, if the level address line XI is chosen as the degree by which the charge 
accumulated by turning on [ it ] a transistor SI 1 at Photodiode D will be distributed to the data line 
DL1 if the perpendicular address line Yl is chosen, a transistor Q4 will be turned on [ it ], the data line 
DL1 is connected with an output line OL, and the charge of the data line DL1 is sent to output-buffer 
alumnus through an output line OL. Thereby, the charge stored in Photodiode D can be read. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Since the switching means by which this invention connects a photo detector 
to the data line as above are controlled by the compound address of the level address and the 
perpendicular address, random access becomes possible. Moreover, since the data line is connected to 
the output line through a read-out means to have a low input impedance, the data line is maintained at 
a low impedance and the parasitic capacitance of an output line does not increase, a smear and shading 
are also prevented. 

[0064] In addition, by attaching a charge electric discharge means to the 1st switching means which 
connect a photo detector to the data line alternatively, at the time of un-choosing [ of the level address 
line and the perpendicular address line ], the charge which remains in the 1st switching means 
discharges, and it is not concerned in order of the non-choosing change of the level address line and 
the perpendicular address line, but the effect of being intercepted certainly is acquired. 
[0065] Moreover, when a read-out means is equipped with an output selection means or an addition 
means between a buffer or amplifier, and an output line, the parasitic capacitance of an output line 
becomes small and a speed of response also becomes quick. Furthermore, when a read-out means shall 
have the buffer or amplifier which has a low input impedance and a high power impedance, the direct 
file of the output of the buffer or amplifier can be carried out to an output line, and the image sensors 
by which the circuit was simplified are obtained. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, there was a problem that aliases, such as a smear 
and shading, occurred, in such conventional image sensors. First, a smear is explained. As for the 
photodiode of the line connected to the perpendicular address line, all are connected to each data line 
while the perpendicular address line is chosen. For example, the charge stored in the photodiode D of 
pixel FC5c is also distributed to the data line DL2 at the same time the charge stored in the photodiode 
D of pixel FC5a will be distributed to the data line DL1, if the perpendicular address line Yl is chosen 
in order to read the charge of the photodiode D of pixel FC5a. On the other hand, since the transistor 
Q4 which connects the data line DL2 and an output line OL turns off, the data line DL2 is in the high 
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impedance state. Therefore, the distributed charge will be stored in the data line DL2, and the potential 
of the data line DL2 will rise. 

[0006] If the quantity of light which carried out incidence to the photodiode D of pixel FC5c is large, 
since there are also many the charges, the potential of the data line DL2 becomes high, the threshold 
of the transistor SI 1 of other pixel FC5d linked to the data line DL2 is exceeded, it will become 
impossible to maintain an OFF state, the charge in the data line DL2 will leak to the photodiode D of 
pixel FC5d through a transistor SI 1, and the transistor SI 1 will be accumulated. 
[0007] This phenomenon is called saturation of the data line and causes a smear. It becomes the 
picture which the smear SU as if a light strong against all the pixels of the train carried out [ if the data 
line was not saturated, ] incidence as shown in (b) of drawing 13 when a picture as shown in (a) of 
drawing 13 was acquired, and the data line of the train of the light source H was saturated generated. 
In addition, the smear is the same, even if an MOS transistor also generates P type or N type and the 
photodiode is operating in solar-battery mode. Although using it, lowering the dynamic range is 
performed in order to prevent generating of a smear, if it does so, since a range is insufficient, 
sufficient picture will no longer be acquired at the time of photography or photography of night. 
[0008] Next, shading is explained. When there is no incident light in all the photodiodes D when using 
image sensors in the pitch-black state, and read-out is performed, shading may occur. The 
perpendicular address line Yl is chosen first, and, next, read -out is chosen in order of the level address 
lines XI and X2. In case the transistor SI 1 of pixel FC5a and the transistor Q4 connected to the data 
line DL1 turn on, a charge is supplied from the exterior, a part of supplied charge passes along the 
parasitic capacitance between the gate and a substrate, and it leaks to a substrate. The charge which 
leaked to the substrate is injected into the source and the drain of a transistor SI 1 in pixel FC5c or 
pixel FC5d by capacity coupling and diffusion. 

[0009] Since the transistor Q4 connected to the data line DL2 at this time turns off, the data line DL2 
is in the high impedance state, and the leaked charge is stored in the data line DL2 linked to the source 
of S 1 1 . Next, if the data line DL2 is chosen, the transistor Q4 connected to DL2 will be turned on [ it 
], and the stored leakage charge will be read as an alias. Since the leakage charge is added as the scan 
of the address line progresses, the picture turns into a picture which the luminosity increases by the 
scanning direction of **** as shown in (c) of drawing 13 . 

[0010] Furthermore, in case these image sensors are used for an image processing, they have the 
problem that random access cannot be done. That is, in case an image processing is performed, the 
random access function which reads arbitrary pixels in arbitrary turn is required. However, in these 
conventional image sensors, read-out is divided into two stages, and is performed, perpendicular 
address-line Y is chosen first, and the charge stored in the photodiode D of the line is distributed to the 
data line DL connected, respectively. Next, level address-line X is chosen and each charge of DL is 
read to an output line OL. 

[001 1] For example, when reading the charge of the photodiode D of FC5a, the charge of the 
photodiode D of FC5c will also be distributed to the data line DL2. Next, first, if it is going to read the 
charge of the photodiode D of FC5d, in order to throw away the charge of the data line DL2, dummy 
read-out must be performed once and the data line DL2 must be reset. If the photodiode D of FC5d is 
read, the charge of the photodiode D of FC5c will be thrown away and, next, the charge of the 
photodiode D of FC5c cannot be read. 

[0012] Therefore, this invention aims at being able to prevent generating of aliases, such as a smear 
and shading, and offering the image sensors in which random access is possible in view of the above- 
mentioned conventional trouble. 
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MEANS 



[Means for Solving the Problem] For this reason, this invention according to claim 1 is arranged at a 
plane, is chosen by the level address line and the perpendicular address line, and is set to image 
sensors equipped with two or more pixels connected to the data line. It has the switching means which 
connect a photo detector to the data line when both the level address line corresponding to a photo 
detector and the pixel concerned in each of a pixel and the perpendicular address line are chosen. The 
data line shall be connected to an output line through a read-out means to have a low input impedance. 
[0014] The 1st switching means by which the above-mentioned switching means connect a photo 
detector to the data line alternatively, It consists of the 2nd switching means which turn ON the 1st 
switching means when both the level address line and the perpendicular address line are chosen. The 
2nd switching means consist of transistors and the gate of a transistor is connected to either the level 
address line or the perpendicular address line. One side of electrodes other than the gate shall be 
connected to another side of the level address line or the perpendicular address line, and the electrode 
of another side shall be connected to the 1st switching means. 

[0015] It is desirable to attach further a charge electric discharge means to discharge the charge which 
remains in the 1 st switching means at the time of un-choosing [ of the level address line and the 
perpendicular address line ] to the 1st switching means. Moreover, the above-mentioned photo 
detector is made into a photodiode, the 1st switching means are constituted from a transistor, and 
while connecting the gate of this transistor with the 2nd switching means, connecting one side of 
electrodes other than the gate to a photodiode and connecting the electrode of another side to the data 
line, a charge electric discharge means can constitute the gate of the 1st switching means from the 
resistance or the current source linked to fixed potential. 

[0016] A pixel invention according to claim 5, respectively Moreover, the photodiode as a photo 
detector, The 1st transistor which connects the anode of this photodiode to the data line, While having 
the 2nd transistor which connects a cathode to fixed potential and connecting the gate of the 1st 
transistor to either the level address line or the perpendicular address line The gate of the 2nd 
transistor shall be connected to another side of the level address line and the perpendicular address 
line, and the data line shall be connected to an output line through a read-out means to have a low 
input impedance. « 

[0017] In each invention, the above-mentioned read-out means can consist of the buffer or amplifier 
which has a low input impedance, and an output selection means to allow the output of a buffer or 
amplifier, and connection of an output line only when a photo detector is connected to the data line 
linked to the read-out means concerned. 

[0018] Or a read-out means shall have the buffer or amplifier which has a low input impedance and a 
high power impedance, and shall carry out the direct file of the output of the buffer or amplifier to an 
output line again. Under the present circumstances, the buffer or amplifier of a low input impedance 
and a high power impedance shall be equipped with grounded-source type a transistor circuit, current 
Miller circuit, or a grounded-gate type transistor circuit. 



OPERATION 
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[Function] In the thing of a claim 1, in each pixel, switching means connect the photo detector of the 
pixel concerned to the data line, when both the level address line and the perpendicular address line 
are chosen. That is, since a transistor S12 is arranged as switching means which connect a photo 
detector and the data lines, such as Photodiode D, and these switching means are controlled by the 
compound address (xi-yj) (i= 1, 2, j= 1, 2, ...) of the perpendicular address and the level address to 
be shown in drawing 14 , each pixel can be read independently and random access becomes possible. 
[0020] By the way, if the direct file of the data line and the output line is carried out, the new problem 
that the parasitic capacitance of an output line increases will arise. That is, if all the data lines are 
connected to an output line, the parasitic capacitance of the switch in all pixels will work as a parasitic 
capacitance of an output line, the parasitic capacitance of an output line will become large, and a speed 
of response will become slow. For example, when there are the 512x512 numbers of pixels, the 
parasitic capacitance of the switch for 512x512 pieces is connected to the data line. In the 
conventional example, since the switch linked to an output line is 512x2 pieces, the parasitic 
capacitance of an output line becomes a bird clapper to (512x512) / (512x2) =256 time of the parasitic 
capacitance of the conventional example. 

[0021] In this invention, since the data line is connected to the output line through a read-out means to 
have a low input impedance, a bird clapper is prevented for the data line by high impedance, and the 
parasitic capacitance of an output line does not increase. Since a bird clapper does not have the data 
line in high impedance, a smear and shading are also prevented. 

[0022] In addition, it is simply constituted using a transistor, respectively by dividing switching means 
into the 1st switching means and 2nd switching means. Moreover, by attaching the charge electric 
discharge means of connecting the gate of the transistor to fixed potential by resistance etc. to the 1st 
switching means which connect a photo detector to the data line alternatively, at the time of un- 
choosing [ of the level address line and the perpendicular address line ], the charge which remains in 
the 1st switching means discharges, and it is not concerned in order of the non-choosing change of the 
level address line and the perpendicular address line, but is intercepted certainly. 
[0023] Moreover, when a read-out means shall have the buffer or amplifier which has a low input 
impedance and a high power impedance, even if it carries out the direct file of the output of the buffer 
or amplifier to an output line, the output of other pixels does not flow backwards from an output-line 
side. 

[0024] In the thing of a claim 5, since the two poles of the photodiode as a photo detector of each pixel 
are connected to the 1st transistor and 2nd transistor and it is not necessary to connect with fixed 
potential, constituting on an insulating substrate is easy. 
[0025] 

[Embodiments of the Invention] An example explains the form of implementation of invention. 
Drawing 1 is drawing showing the 1st example of this invention. The n level address lines XI -Xn 
connected to the m perpendicular address lines Yl-Ym by which these image sensors were connected 
to the perpendicular address scanning circuit YD, and the level address scanning circuit XD are 
arranged in the shape of a grid, and the n data lines DLl-DLn are arranged together with the level 
address lines Xl-Xn. A pixel FC1 consists of MOS type transistors S2 connected at MOS type the 
transistor SI and the perpendicular address line for the switch which connects to the data line 
alternatively the photodiode D which is a photo detector, and a photodiode. 
[0026] The pixel FC1 of an mxn individual is arranged in the shape of two-dimensional, and each 
pixel FC1 is controlled by the perpendicular address y on the perpendicular address line, and the level 
address x on the level address line. In order to simplify explanation, the image sensors in m= 2 and n= 
2 are shown in drawing 1 . The pixel FC1 connected to the perpendicular address line Yl and the level 
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address line XI is taken for an example, and the composition is explained. The source of the MOS 
type transistor S2 is connected to the level address line XI, and the gate is connected to the 
perpendicular address line Yl. The gate of a transistor SI is connected to the transistor S2. 
[0027] The data line DL1 is connected to the input of the buffer Bl of number of input impedances 
lOOkomega. The output of a buffer Bl is connected to an output line OL through the transistor Ql for 
output selection. The gate of a transistor Ql is connected to the level address line XL The output line 
OL is connected to the output terminal P through output-buffer alumnus. The data line DL2 is 
similarly connected to the output line OL through the transistor Ql of a buffer Bl and an MOS type. 
[0028] Next, operation is explained. The charge by which photo electric translation was carried out 
according to the amount of incident lights is accumulated at Photodiode D. First, if the perpendicular 
address line Yl and the level address line XI are chosen, the gate of a transistor S2 will become 
highness and will carry out a turn-on. Since the source of a transistor S2 is also highness, the charge 
by which the gate of a transistor SI became highness, and the turn-on was carried out, and it was 
stored in Photodiode D is distributed to the data line DL1 . At this time, since the gate is connected to 
the level address line XI, the transistor Ql for output selection has also been turned on [ it ], and the 
charge on the data line DL1 is read to an output line OL through a buffer Bl and a transistor Ql. 
[0029] If one of the perpendicular address line Yl and the level address lines XI is not chosen, a bird 
clapper does not have the gate of a transistor SI in highness. That is, MOS transistor SI is controlled 
by the compound address (xl, yl) with which the level address xl and the perpendicular address yl 
were doubled. 

[0030] Moreover, since the data line DL2 flows into the direction of a buffer Bl immediately even if a 
noise charge is incorporated, since the input impedance is connected to the low buffer Bl, a noise 
charge is not accumulated at the data line DL2. Furthermore, since the data line DL2 is separated from 
the output line OL by the transistor Ql, the parasitic capacitance connected to an output line OL 
becomes the small thing of only a transistor Ql. Moreover, by making the output impedance of a 
buffer Bl low, making a transistor Ql approach, and arranging, between a buffer Bl and transistors 
Ql is maintained at a low impedance, and it can prevent gathering a noise charge. 
[0031] this example is constituted as mentioned above, and since the transistor SI which connects 
Photodiode D to the data lines DL1 and DL2 and ... is controlled by the compound address (xl, yl) of 
the level address xl and the perpendicular address yl, random access becomes possible. Moreover, 
since the data line is connected to the low buffer Bl of an input impedance, the data line of the train 
which is not accessed is maintained at a low impedance, and can prevent generating of aliases, such as 
a smear and shading. 

[0032] Furthermore, since the transistor Ql for output selection is connected with the buffer Bl 
between output lines OL, the parasitic capacitance of an output line OL is small, and a speed of 
response also becomes quick. Therefore, random access is possible, and an alias can be prevented and 
image sensors also with a quick speed of response are obtained. 

[0033] In addition, although the data line is arranged to the perpendicular address line and parallel in 
this example As it is not limited to this, for example, is shown in drawing 2 , arrange data-line DL f l 
and DL'2 to the perpendicular address line and parallel, and it connects with a buffer B ! L The 
flexibility on a design can be raised by controlling by the perpendicular address line, and arranging the 
data line aslant or arranging the transistor Q'l for output selection wavelike. 

[0034] Next, the 2nd example of this invention is explained using drawing 3 and drawing 4 . Drawing 
3 is drawing showing the composition of this example. Drawing 4 is the timing chart explaining 
operation of address selection. The pixel FC2 connected to the perpendicular address line Yl and the 
level address line XI like the 1st example is taken for an example, and the composition is explained. A 
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pixel FC2 consists of resistance Rl connected with MOS type transistor S4 allotted between the gates 
of the transistor S3 MOS type [ for a switch ] which connects to the data line alternatively the 
photodiode D which is a photo detector, and a photodiode, and the level address line XI and a 
transistor S3 at the gate of a transistor S3. The gate of transistor S4 is connected to the perpendicular 
address line Yl. 

[0035] The data line DL1 is connected to the input of the buffer Bl of number of input impedances 
lOOkomega. The output of a buffer Bl is connected to an output line OL by Adder OA. And the output 
line OL is connected to the output terminal P through output-buffer alumnus. Similarly, the data line 
DL2 is also connected with the buffer Bl through Adder OA to the output line OL. 
[0036] In order to explain operation of a pixel FC2, operation when Resistance R is not connected 
probably is explained. If resistance Rl is not connected to the pixel FC2, the charge of the photodiode 
D of the pixel is outputted to an output line OL by choosing the level address line XI and the 
perpendicular address line Yl which are connected to the pixel concerned like the example 1 shown in 
drawing 1 . In choosing the specific pixel FC2, whichever they choose previously, there is no trouble 
of the level address line XI and the Yl perpendicular address line in operation. However, although the 
turn-off of the transistor S3 will be carried out if the level address line XI will be in the state where it 
does not choose, previously when returning to the state where it does not choose from a selection state, 
and it is convenient in operation, if the perpendicular address line Yl will be previously returned to 
the state where it does not choose, transistor S4 will carry out a turn-off, and the gate of the level 
address line XI and a transistor S3 will be intercepted. 

[0037] Even if it makes the level address line XI un-choosing after that, the gate charge of a transistor 
S3 will remain and it will stop therefore, as for a transistor S3, being able to carry out the turn-off of it. 
Therefore, as shown in drawing 4 , after making level address-line X (XI, X2, ...) un-choosing first, 
you have to make perpendicular address-line Y (Yl, Y2, ...) un-choosing. 

[0038] On the other hand, since the charge of a transistor S3 can escape through resistance Rl even if 
the perpendicular address line Yl will be in the state where it does not choose, previously and 
transistor S4 carries out a turn-off, since resistance Rl becomes the recess path of the charge of a 
transistor S3 when resistance Rl is connected, a transistor S3 can carry out a turn-off. That is, if 
resistance Rl is connected, restrictions of the control timing when returning the address line to the 
state where it does not choose, from a selection state will be lost. Resistance Rl forms a pull-up 
circuit, when a transistor S3 is a transistor of P type, and when a transistor S3 is N type, it serves as a 
pulldown circuit. 

[0039] Adder OA adds the output of a buffer Bl to an output line OL. Only the information on a pixel 
that the pixel was chosen as the output line OL since one was chosen by the perpendicular address and 
the level address is read. In addition, although a transistor S3 may fully be unable to turn on the 
potential of the gate of a transistor S3 even if a transistor S4 carries out the turn-on of it since it is the 
potential which deducted the threshold of a transistor S4 from potential when the level address is 
chosen, it can carry out the turn-on of the transistor S3 certainly beforehand in that case by carrying 
out the pressure up of the potential when the level address is chosen by methods, such as a bootstrap. 
Other composition and operation are the same as that of the 1 st example shown in drawing 1 . 
[0040] this example is constituted as mentioned above, first, by having added resistance Rl to the 
pixel FC2, it is prevented that a transistor S3 will not carry out a turn-off, and restrictions of the 
control timing when returning the address line to the state where it does not choose, from a selection 
state are lost. Moreover, since the data line and the output line are separated by constituting a readout 
circuitry from a buffer and an adder OA, it becomes unnecessary to extend the level address line to the 
output of a buffer Bl, and a circuit is simplified. Therefore, while the same effect as the 1st example is 



18 



acquired, there are no restrictions of control timing and the effect that a circuit is simplified is 
acquired. 

[0041] Next, the 3rd example which read and changed the composition of the section is explained. 
Drawing 5 shows the whole block diagram and drawing 6 shows the circuit diagram of the read-out 
section. In this example, a pixel is the 2nd thing and this composition of an example. The read-out 
section consists of buffer B-2s which showed the detail to drawing 6 . buffer B-2 — the data line DL1 - 
- hundreds — the gate of the end of the k-ohm resistance R2 and the MOSFET type transistor Tl is 
connected, and the drain of a transistor Tl serves as an output of buffer B-2 The other end of 
resistance R2 is grounded. The source of a transistor Tl is also grounded and a transistor Tl is a 
grounded-source type transistor. Resistance 3 is connected to the output line OL. 
[0042] In this example, the charge of a pixel FC2 is read to the data line DL1, and if the read charge 
flows resistance R2 from the data line DL1 in buffer B-2, it will be transformed into voltage. The 
changed voltage is impressed to the gate of a transistor TL The current which flows a transistor Tl is 
proportional to the gate voltage, i.e., the voltage changed by resistance R2. Current is transformed into 
voltage by the resistance R3 by which the current proportional to the current which flows the data line 
DL1 flows an output line OL, and is connected to an output line OL, and serves as an output by it. 
[0043] At buffer B-2, since resistance R2 is connected to the data line DL1, there is no bird clapper of 
the DL1 data line in high impedance, and the input impedance of buffer B-2 is a low. Moreover, a 
transistor Tl is a grounded-source type transistor, and that of the impedance of the transistor Tl seen 
from the drain is high, and since it is set to dozens of M omega or more, the output impedance of 
buffer B-2 becomes high. 

[0044] For this reason, even if it connects the output of direct buffer B-2 to an output line OL, the 
current proportional to the current which flows the data line which the output of each buffer B-2 
became multi-input OR connection on the output line OL, and was connected to the selected pixel FC2 
flows an output line OL. And it hardly leaks to other buffer B-2s, and the current which flows an 
output line OL is transformed into voltage, and serves as an output. Other composition and operation 
are the same as that of the 2nd example shown in drawing 3 . 

[0045] While the same effect as the 2nd example is acquired by this, since the data line DL and an 
output line OL are connectable, a circuit is further simplified only by buffer B-2. In addition, in each 
above-mentioned example, although it read and the section was explained, it is not limited to this but 
read-out sensitivity can also be raised by [ equipped with the buffer / equipped with amplifier ] reading 
and using the section. 

[0046] Next, the 4th example of this invention which changed the composition of the read-out section 
is explained. Drawing 7 is the circuit diagram of the read-out section in this example. The pixel 
sections are the 2nd, and the 3rd example and this composition. The read-out section consists of 
buffers B3. a buffer B3 — the data line DL1 — hundreds — it connects with the gate of the end of the k- 
ohm resistance R4, and the MOSFET type transistor T2 The other end of resistance R4 and the source 
of a transistor T2 are grounded. The drain of a transistor T2 is connected to the source of the MOSFET 
type transistor T3. The gate of a transistor T3 is connected to the fixed potential lines floor line, such 
as grounding. The drain of a transistor T3 serves as an output of a buffer B3, and is connected to the 
output line OL. The MOSFET type transistor Q2 by which diode connection was made is connected to 
the output line OL. 

[0047] In this example, current is transformed into voltage by the transistor Q2 by which the current 
which is proportional to the current which flows the data line DL1 with resistance R4 and the 
transistor T2 of a buffer B3 flows an output line OL, and is connected to an output line OL, and serves 
as an output with it. Since resistance R4 is connected to the data line DL1 in the buffer B3, there is no 
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bird clapper of the DL1 data line in high impedance, and the input impedance of a buffer B3 is a low. 
Moreover, a transistor T2 and a transistor T3 constitute a cascode circuit, and the impedance seen 
from the drain of a transistor T3 is larger than the impedance seen from the drain of a transistor T2. 
[0048] For this reason, even if the output impedance of a buffer B3 becomes still higher and it 
connects the output of the direct buffer B3 to an output line OL, the output of each buffer B3 serves as 
multi-input OR connection, and the current proportional to the current which flows the data line DL1 
flows an output line OL, is transformed into voltage, and serves as an output. Moreover, the speed of 
response as a buffer also improves by cascode connection. Furthermore, since the transistor Q2 by 
which diode connection was made is used for the output line OL instead of resistance, amplification 
degree also improves, since the output impedance of a buffer B3 is still larger while the same effect as 
the 3rd example is acquired by this, the current-potential conversion precision in an output line 
improves, and a speed of response becomes still quicker again 

[0049] Drawing 8 is the circuit diagram of the read-out section of the 5th example of this invention 
which changed the composition of the read-out section. At this example, it reads and the section 
consists of buffers B4. In the buffer B4, the data line DL1 is connected to MOSFET type the gate and 
the drain of a transistor T5 by which diode connection was made while connecting with the gate of the 
MOSFET type transistor T4. Furthermore, the current source I is connected to these nodes. The source 
of a transistor T5 is connected to fixed potential It is grounded, the drain of a transistor T4 serves as 
an output of a buffer B4, and the source of a transistor T4 is connected to the output line OL. The pixel 
section is the 1st example and this composition. 

[0050] In this example, in the buffer B4, a transistor T4 and a transistor T5 constitute current Miller 
circuit, and bias is carried out by the current source I. Since the current proportional to the current 
which the current which flows the data line DL1 flows a transistor T5, and flows a transistor T5 flows 
T4, the current proportional to the current which flows the data line DL1 flows an output line OL, and 
is changed and outputted to voltage. Since the drain, the gate, and the current source I of a transistor 
T5 are connected to the data line DL1 in the buffer B4, there is no bird clapper of the DL1 data line in 
high impedance, and the input impedance of a buffer B4 is a low. 

[0051] Moreover, a transistor T5 and a transistor T4 constitute current Miller circuit, and even if the 
output impedance of current Miller circuit is high and it carries out the direct file of the output of a 
buffer B4 to an output line OL, the output of each buffer B4 serves as multi-input OR connection. The 
current proportional to the current which flows the data line DL1 flows an output line OL, is 
transformed into voltage, and serves as an output. Other composition and operation are the same as 
that of the 4th example, and the transistor Q2 by which diode connection was made is connected to the 
output line OL. 

[0052] Since the ejection precision of current becomes good by use of current Miller circuit while the 
same effect as the 3rd example is acquired by this, output precision improves. In addition, by this 
example, although current Miller circuit was used, it does not restrict to this, cascode current Miller 
circuit and the Wilson type current Miller circuit are sufficient, and if a cascode circuit is combined, 
current-potential conversion precision and a speed of response will improve. 
[0053] Drawing 9 is the circuit diagram of the read-out section of the 6th example of this invention 
which changed the composition of the read-out section. At this example, it reads and the section 
consists of buffer B5. The data line DL1 is connected to the source of the MOSFET type transistor T6 
in buffer B5. The gate of a transistor T6 is connected to the fixed potential line floor line, and the drain 
is connected to the output line OL. The transistor Q3 MOSFET type [ for loads ] is connected to the 
output line OL. Other composition is the same as the 1st and the 5th example. 

[0054] In this example, a transistor T6 is a grounded-gate type transistor circuit, and the current which 
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flows the data line DL1 flows to an output line through the source and the drain of a transistor T6. For 
the impedance of the transistor T6 seen from the source of a transistor T6 in buffer B5, for a low 
reason, there is no bird clapper in high impedance, and the input impedance of buffer B5 is [ the data 
lineDLl ] alow. 

[0055] Moreover, since the impedance of the transistor T6 seen from the drain of a transistor T6 is 
high, even if it carries out the direct file of the output of buffer B5 to an output line OL, the output of 
each buffer B5 serves as multi-input OR connection. The current proportional to the current which 
flows the data line DL1 by this flows an output line OL, is transformed into voltage with a transistor 
Q3, and serves as an output. Furthermore, since a grounded-gate circuit has the source current and 
equal drain current and its current ejection precision is good, there are few constituent children and it 
is good with one transistor. Moreover, since there is also no delay of the signal by the Miller effect, a 
speed of response is also quick. While the same effect as the 3rd example was acquired by this, 
improvement and the circuit were further simplified for output precision by use of a grounded-gate 
type transistor, and the speed of response improved more. 

[0056] Next, the 7th example of this invention which changed the composition of a pixel is explained. 
Drawing 10 is the circuit diagram of the pixel of this example. A pixel FC3 consists of MOS transistor 
S5 for the switch which connects to the data line alternatively the photodiode D which is a photo 
detector, and a photodiode, MOS transistor S6 connected to the perpendicular address line, S7 which 
is a switch for a frame transfer, and a transistor S8 which is a switch for reset of a photodiode. 
[0057] The source of MOS transistor S6 is connected to the level address line XI, and the gate is 
connected to the perpendicular address line Yl, respectively. The gate of a transistor S5 is connected 
to the drain of MOS transistor S6. The transistor S7 is connected to Photodiode D and the transistor 
S8. The frame shift signal FS is inputted into the gate of a transistor S7, and reset-signal RS is inputted 
into the gate of a transistor S8. Moreover, the remaining electrodes of a transistor S8 are connected to 
reset potential. 

[0058] In this example, the compound address is generated by the transistor S6 and the data line DL1 
is connected with Photodiode D by the transistor S5. Moreover, if the frame shift signal FS is inputted 
into the gate of a transistor S7, the charge of each pixel FC3 will be transmitted. Furthermore, if reset- 
signal RS is inputted into a transistor S8, the anode of Photodiode D will be connected to reset 
potential, and Photodiode D will be reset. In addition, the composition of the read-out section is the 
same also in the 6th example of drawing 9 . 

[0059] A frame transfer is attained while the same effect as the 1st example is acquired by this. 
Moreover, reset of Photodiode D is attained, an electronic shutter can be realized, and much more 
practical convenience improves. In addition, in each above-mentioned example, although the cathode 
of Photodiode D is connected to fixed potential, it may not be limited to this, but an anode may be 
connected to fixed potential, and one of the electrodes of Photodiode D should just be connected to 
fixed potential. 

[0060] Drawing 1 1 is the circuit diagram of the pixel of the example of the octavus of this invention 
which changed the composition of a pixel. In the pixel FC4 of this example, the anode of the 
photodiode D which is a photo detector is connected to the data line DL1 through MOS transistor S9 
for a switch, and the cathode is connected to fixed potential through MOS transistor S10. The gate of 
transistor S9 is connected to the perpendicular address line Yl, and the gate of a transistor S10 is 
connected to the level address line XI. 

[0061] In this example, when using insulating substrates, such as SOI, for a substrate, the 
photoelectrical load of a pixel of transistor S9 and a transistor S10 with which generation of the 
compound address and the function of both selection operation of data-line connection were 
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simultaneously achieved, respectively, and horizontal / vertical address line was chosen 
simultaneously is sent out without the need of connecting Photodiode D to fixed potential to the data 
line DLL The read-out sections are the 6th, and the 7th example and this composition. 
[0062] Since there is no need of connecting Photodiode D to fixed potential while the same effect as 
the 1st example is acquired by this, in case the flexibility on a design improves and it is used as pixels, 
such as an image processing,-izing of the pixel can be carried out [ detailed ] and the resolution of a 
picture can be raised. In addition, in the example of the 7th octavus, although it read, and it was the 
same as the 6th example and the composition of the section was explained, the effect of the addition 
explained for every example can be acquired by combining with the composition and arbitration of the 
read-out section in each the 1st to 5th example. 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the 1st example of this invention. 
[Drawing 2] It is drawing showing the modification of data-line arrangement. 
[Drawing 3] It is drawing showing the 2nd example. 
[Drawing 4] It is explanatory drawing of address selection timing. 
[Drawing 5] It is drawing showing the 3rd example. 

[Drawing 6] It is the circuit diagram of the read-out section of the 3rd example. 

[Drawing 7] It is drawing showing the 4th example. 

[Drawing 8] It is drawing showing the 5th example. 

[Drawing 9] It is drawing showing the 6th example. 

[Drawing 10] It is drawing showing the 7th example. 

[Drawing 11] It is drawing showing the example of the octavus. 

[Drawing 12] It is drawing showing the conventional example. 

[Drawing 13] It is drawing explaining the problem in the conventional example. 

[Drawing 14] It is explanatory drawing of the compound address. 

[Description of Notations] 

Bl, B'l, B-2, B3 and B4, B5 Buffer 

D Photodiode (photo detector) 

DL1, DL2, DL'l, DL f 2 Data line 

FC1, FC2, FC3, FC4, FC5 Pixel 

H Light source 

I Current source 

OA Adder (addition means) 

alumnus Output buffer 

OL Output line 

P Output terminal 

Ql, Q'l Transistor (output selection means) 
Q2, Q3, Q4 Transistor 

Rl Resistance (charge electric discharge means) 
R2, R3, R4 Resistance 

51, S3, S5 Transistor (the 1st switching means) 

52, S4, S6 Transistor (the 2nd switching means) 
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S7, S8 Transistor 
S9 Transistor (the 1st transistor) 
S10 Transistor (the 2nd transistor) 
S12 Transistor (switching means) 
SU Smear 

Tl, T2, T3, T4, T5, T6 Transistor 

XI, X2 Level address line 

XD Level address scanning circuit 

Yl, Y2 Perpendicular address line 

YD Perpendicular address scanning circuit 
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^M^f-^lfc^lWrt-* t , H 1 3<50 ( b ) fciR-tJ: 

a t. afcfrfc*^<o^raB*ciiv*#tf a»l 

fc*»a«fcd$f*5 7Sua<»£LfcB«fc:JSrft. 

mos h7>^^#pa-et>Na'ct^S7(ii64 

U 7*h^*-K#±ll«E:-K-elJ#L 
TVYCiHttTfcft. X$T<^&££iWft£tf>, / 
4* 5?? • U-y^WCffiffl-fftitA^itTO 

ft* 1 , -ee-fftt, wHM&wafrww>b*£., u 
[0008] mz. v-x-r-r y7iz^xmw-f$>. 

M^tt^TJ x-'J^y^iimLt&ime)* 5lX 
07*h^f:*-KD£Alfcb&Gflrl^fc. M^HJL 
tffrfcflft tyjt-f< V^fct-fft £ i: #a« . a 
*iBUi. ifi!7P^SiYi«?ii. at* 
¥TKUX&X1, X2V>mX'mS{Zixh. BHFC5 
aOh5yy^Sl l^r-^aDLltSaiaiiT 
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S«&^4StttJ:oTB*FC 5 c^BfiiFC 5 dfi 
<F>hyyisX9S 1 1 0)V-X&£V KM ^tixA£ 
flft. 

[0 009] iOBH*-^»DL2fcas«**lTOfth 
9y^^Q4j5*5!-7LTV^6*»fe. T-?tSDL2*< 

10 SI 10V-^fc«ttLT^ftT-^IIDL2t#iA) 
flft. T-?t§iDL2#jIfffi$ftfti. DL2fc 
ifi«8*i-Cofth5V^^Q4*»*y(c«r«). 
ftfcilftmWfi*fcLT«*lfiS*lft. TKl^-tS 

<?)%&tfmtsizitix . wi«»*«jiiKSiiT ^< fc 

V). tttBttttBI 130(c) fcjjcf <}: 3 fc*?j*0)jtSE 
*rtlTW* § jWWm t T H < Bfil t * ft . 
[00 10] Sfcfc. I^'f^-ytm, B&«UI 
fcJB^ftlKfc7^A7?4r*j^S£^fc^3HH# 
*4. BflMBa^frdlBCtt. ffiB*>B*«r 

20 ^<oji#t^aj^5y^7^4=^«iE* | sjfs-c* 

ft. U&>U iO^^^-v-fey^Tti. a^ffiL 
* t 2g»K4hWiTfTiafl. *-fSit7F^aY3WB 

tfztizixmkZiitzT-mvuzmLztih. mz 
ajaaoLfctfcwssitft. 

[00 1 1 1 flUtf. FC5a^)7=rh^ >T-KDc0 
lE^^^ffi-f^ft. FC5cW7*K^3j--KD«0 

m«<»T-^«DL2t#ES<i , rL*5. at. fc 

30 5d<7)7* F^ftf-FDOTOfclKufrtSfc-rft 
7*-^ilDL20««f^»T«*(C. -0/ 
5-B(»aiLfcfTV\ r-^HDL2S:'J-t-y ht=5r(t 
fitf&fcfcu. FC 5 d07* h^tf-KD£Sg*iti 
tt. FC5c<^7* h^^-KD^m^tf&T^ft 
•CUK atFC5c07*h^*-HD««ffif8r 

[0012] Lfc^oT^^ttjjetgjiwpiHjftfca 

40 zm&zzkzmtth. 

[00131 

[BH*»»i-ftfc«>o*Ri mimnm 

<0*fMWi. ¥B«tSBS*i. *T7FU>ia4Jj:V 
Slt7Fl'^lltJ:0aHf?S*i. r-*ttfc««;Sfift 

*i«i*«S*3ff^t. SSfflBBt»«-tft*T7F^ 

* J ®A^-f yv-yyxz^-thmx-ftL^mftLx 
50 ai*at««snTv^stofcLfc. 
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[0014] ±iex>f v^mt. 5Bt»^*aHR«(c 
T-fmiz&mt&m 1 «>;u y ^-#ak . *¥r f u 

xHfc X.VWST F l^ttafGftMffiRSftfc k & t» 

ft. h5Vs^*W-b#*¥7FU.x«4fcU:M 
7HW^II<0-*t««Sft. y-M3UW)«ffi<0-* 

ft. m-jjWB&miwt -y^mzmm^tix^ 

[ 0 0 1 5 ] SI 1 -v f-^SCti, $ #¥7 
F J: SH7 F W^tt^HBi^rtcS 1 

L, z.<nYyy^x9(n¥-Yi%2<r>xA yf-^ak 

s& t.y-b i»ti<o-*5 7 * f r^r f t 

«gg L . «s3r«o*ffi* r - ? ttt^W l> k k i> £ . « 

^fScm^afim -f^aoy- f * Heititt 
«ew a aa* fcii*as»&» 4>awws - k s . 
[ o o 1 6 ] *fc. radassieaowpHi. ®«<o-eft 

-ffttf. §3fcS^kLT?)7:r F^-^-Fk. £057 

* f^-t *- vcots- FtT-mizmmthm 1 o 

F^yi^k. av-F*E£*ffi{c«SH-6fS2<0 
F5>-xX^k$r{ix.. Si WF^y^'X^coir'-F* 4 
*¥7 FUZHtsXl/mST FUJMI^SffcSBRSft 
SkkiK. m2(7)F7y^X^<7)y'-F* i 7K :s prFU 

^tttJiixaerFu^KKoflMrtissiSft, r-*a 

[0017] #$HHfctiVvc. JbiER*aj L#afi. ffi 
Sftfc k * W^n' 7 7ri iZttSffiSMiftJ} k ttJ^iSco 

faa*i«-awjaifli¥ai: arrows -r k#r£ s . 

[0 0 18] hh^iittz. M^ttiL#a«i. ftWH 

tfiS F 7yiSx?®ffi£ffiz. Z>L<Dk~?Z>Zk WX'Z 
b. 

[00 19] 

[ftffli ihbsko to-cut, #bsk:*$vvc. v 

f#a#*jp7 F V-XttiJ J: XfmW.7 F L-X^OB*** 
SSIS ftfc k S SmR^SBBIH 1 * r- 

*-FD4k*tfD3E3(afFi:T-^«fcSaW6^ 
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^afcLTWiHrFT^X^S^fcESU ;w 
-f ■yf-#a£§ii7FUXk* I P7Fl';*.0?g-&7FU 

* (xi • yj) (i=l. 2. • ■ ■ . j=l. 2. 

• • • ) TMait-ftWC. *l«*S!l4(C»*aj*. 7 

yy&T7-txi>**imz%&. 

[0020] tz\bx\ T-mt&xmm&m? 
±t*. ^-^*>. e-cor-^«*»as*»c!J«sft 

sa«&wi<*-»TLia. mta. h*r#5 nx 

5 1 2ffl*6«^ttt. 5 12X51 2Wjt<nH -yf- 

oaF^ss^T-^mcssssfts. tt*H"ciias*a 

fcSttti^-f -yf-12 5 1 2x2«T*6*>T\ tttttft 
OS^SSii. fi£*CTOS4i^*<7) (512X512) 
/ (5 12X2) =2 5 6fitsSr4Ckt:*4. 
[002 1 ] *5EWfttr-^«jWKX*'f vt-^y 

^ *^rr * i«»aj t^mft lx a*at««sft-c 

• >f yt-yyx£&£^k# { &vtfc#>. ^ST^ 

[00 22] X^f •yf^aSSS lOX^f -y^a 
klS2c7)^-f ■yf#afc4H*S;ii:fcJ:9. -eft-fftF 

-to F 7 y vx9<n*f- F ^ffitt^tc i 0 ®S«{4tc« 
8t&*ir ««?!tiW¥a*f i ta-f * z. t c «t o . 

30 >fy^¥a<c»#t4«af*«iwsfts *¥rFu^a 
tj i vaer f uxiico^^tR^ ^mmmmzmh t> 

[ 0 0 2 3 ] £ fc. K^tii L^a**fiX*-f 

[0024] If 3<Jf 5 cot W« . #BfS<?)g3fc*-? k 
LT<07* vy^^-Yffm&fW.\^>Yyy ; Jx9k 
40 »2*>F5y>'*x*fcfl6tt$ft. H^BfiWISI-ri.^ 

mm^frb. mmwLthzmm-h^tm^xht. 

[0025] 

iKB^-f 6 . II 1 J4**^BW* i wmtwsstB-c* 

4„ Cl<7)-f ^-^-fey-tti. SttTFl'T^SHlS&YD 

f i/7.^sinssx d tjjsasftfc n^oyK^r f u-t.^ 

X l~Xn#f&?#tEB£ft. n*Or-^||DL 1 
~D L nW7 F^«X 1 - X n kM^•t'ffiM^ft 

so rv^s. liFciii. %%m : ?X'&z>7*hy>t7t- 
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xa -v^cmosm^vvvvx^s i^setf^ 

X®tZfflfcZ1XhM0SmnYyy : sX?S2frh®&. 
Sft4. 

CO 0 2 63 mXnfflcOffiSFC l#2&7ctfk:Efi$ 

*u ^n-fn«oM^F c i is . gar h isxiimms. 

Th'UXy b*¥7Y UX»±ff)7^7 Fl^XxlCj: 0 
#tfJP$;h.4. K9I*«#fc*4fc*>fc:. Hlttt. m = 
2, n = 20%£<7M *-v-feyt£^l/CH4. SH 
7 F l^HY 1 fc*¥7 H 1 jcflSttSiiT v*4 

H*FCi£W(cfc9. *flDa6£*Slifif6. MOSS 
<9 F 7 y 5/*** S 20>y-*tt* 3 P7 F V*«X 1 C. 

*fcy-nifiitrHu^iiY i c8tt$*i-o>4. f 

7 V i^X? S 1 <7)^'- Mi F 7 S 2 tiJttSit 

T^4. 

[0027] t-*«D L 1 li, A^J-f V V-fyxm 
IkQ<0A 7 7rB lOATJ^SMiSfrO^. a' 7 7 
t B 1 coaJTJliHSfiilllflffl?) YJyisAfQl Of IX 

*¥7Ku*«xi(csa*$ivo^4. aj^noLttia 

raaHcf-^UD L 2 *>A-y 7 7 B 1 fc MO S£?<7) F 9 
y^X^QlttfLT, fflai!OLN»R3*VO*4. 
[ 0 0 2 8 ] aOWCo^TKWS . ASt3fefitfS 

fi4. 4-f, SS7FI-*ISY1 fc*¥7Fl-XiSXl 
tfSMMSfl&i:. F7>-^^S2c7)y-F*^W^ 
•j^-^V-fS. h7y^*X^S2coy-Xi>'N^t 
* -> T V ^ 4 C7)T\ F 9 V a** * S 1 (Ddr- V tf» \A 

«JJ#T-*ttDLl fc#ffi£ft4„ .ro^tti. SB* 

SfRfflo f 7 ? q 1 i> , y— f a**^ f u xm 

XlCS«S<lTV^4<0"C3!-yt:*oTtJ'). t-*« 
DL l±co^(iy\'-y7rB lfcJ:LS'F7>-^'X^Ql 

[0 0 29] mmTVUXBYl t*¥T F'U^HXl 
^*>-Jr*^$iiT vvfr Witf. F 7 V^x? 
Sl<ay-F#Vvffc5:4£fcH;$:v\, -ftcbh. MO 
Sh7>-yX?Sll±. WrKl/Xxlfcflrh'I/ 
Xy 1 ££;btffc«£7Kl'* ( x 1 ■ y 1 ) Ki 
eP$iVtU4. 

[0 0 3 0] 4fc. T-9fkT>L2\&3l4>V-y> 

tm^ttix i>-t<&u 7 r b i w^r'saaiai-ffc 

ft, 7 r -*»DL2fc««m { W*S*l4£fctt* 

S&lc, f s -*«DL2tth5V^**QlfcJ:'J 
ffiflKOL*»/5>#*$;fcTO&fc*>. ffi7JfftOL,K:«SR 
3*l4flf£S»Ji F 7 y if A 9 Q 1 *)**Vh3«: t cofc 
$r4. 4fc, 7K\<nfchAyV-yyx*<&< 
L, F7^***Qlfcifi»S-li:Tl*f4£i:fcJ: 
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0. A 7 7rBli F^y^^QKOiaSro— f ytf 

[0031] &amii&±0>* o fcnussfu 7th 

^*-HD^f-^»DLl. DL2, • • • £88 

UAylcomSTVUX (xl-yl) t J: "3«WS*l 
4fc*>. ^yrAr^-fc^jS^TKC**. 4fc. tt-9 

WJfijJiA y \z-yyx<n&\, v< 7 7tbi 

T04£ft. 77*X§ftT^&^<9T-*8Jin- 
10 • A yv-yyxiz&tzti. X57^i-f< y^Sr 

acomm^nmLiWikX'Z 4 . 

[0032] S4>(C. A?7TBli:atfjaOL*>ISIfc 
JlJTjStRfflW F 5Vy'x^Q 1 tfmtZtiX»t>ti#>, 

Kite* . ^ojtc^aetav w vta^a. 

4. 

[ o o 3 3 ] xmrnrnxn. T-m&mmr f 

u^«i:¥fft:EaUTV^4**. i^iaRjgS^ W 
20 X(fl2t^-rj;3t. f-^DL' lfiiVDL' 
2fcSK7KU*«fc 3 H?fce«U<«5'7rB' 1 hft 

» Ltz 0 , *«KiMK-4 i k fc J: 0 . ISI+±0 g 
t[«i]±$-ti-4^k* { T'#4. 
[0034] <JCtC*»W)»2flD|tlfcffito^TH3*i 
J:VH4tJBv^K^-f4. 03(i**W<Offl)St* 
tHT*4. B4tt»fP*I»!Ht47HU^a«^>f 

s y^it'S>4 . m i ffymmt mmizmr f 

30 Ylfc7l< i I I rF^IIXlfc^$^TV^4Sf^FC2 

iMtt*)* *0m&ismt&. ffi*FC2(i. 

SR^Tft 4 7 * F^ 3T- FD fc 7 * F^-f *- F*5:S 
H?«t:T-5'«t:fta-t4^-f •yf-fflOMOSSiOF^ 
>^^S3L frW-TVl/Xmxithyyi'XfS 
3 co^r*- F ratlH? tltlM O S SCO F 7 y y'X ^ S 4 

4>«§n4. F7>->''x^s4<7)y-F(isa7F 

I/^*Yl(cagRSaTV^4. 
[0035] f-^ID L 1 (4. A7]^ > t-^y^ft 
40 Ik£iWW7rB 1 OATJ^S^^TV^. A' 7 7 

r b i nm-Mxnm&oAiz*. oaj**oLc«iisn 

4. -tLT. aj*»OLtlffiA^-y7TOB*^LTaj 
a*?Pfc««S*lTV>4. H»^> T-9BDL2 
t. ^'-y7rBli:JD*SffOA$-^LTai7lil80L^S 
M$ilTV^4. 

[0036] B*FC 2«Bfr*KW-43tftK:. 41* 
lfiRR*««S*iTV^^k*0»ft!«rKIBr4. BSI 
FC 2 tCfitiiR 1 35fle«*ifC OfcWUf . II 1 est 

mmmitmmz. %mmiz%mzixx^&*¥7h' 

50 UXHXlfc,J:t/fiiI7F^aYl*^$ix4^t 
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OL*\$,l)Zixh. yffl-T V UX&X 1 fcSET H VX 
X 1 tf^SliRftfiK&fUf b S 3\t9-y* 

7 Li&mc^&ti&vw. t Lsar hvx^y 1 ^ 

L. *¥7h'UXfSXlt h7^x7.?S3W>-'-h# 
>E»r§ftTL^. 

[00 3 7] tntzbb. Tfc^TFl'X&Xlfc, -?-W& 

t#s^tLTt>, Yyyi;x?s3<r>y-ymtm 

-?TL;H. U:#-?T. 04£^-fJ:3£. a-f*^ 
(X1.X2. •■•) zimmzLxfr 

sarHu-xsY (yi . Y2. • • • ) mm. 

HzLWrtUftcCKW 

[0038] ZtLtz.it LT. StiiR i zmmitzmoiiz 
fi. ffiCtR 1*^7 y i?x? s 3 nWMnmf M(,z%& 

fozmmr vuxm ltfimmvmiz**) by 

>isX?S4tf?-y*7LTi>. byy~/X?S3CD 

m$nzmiR i zm^xmif&zttfX'Z s£*. vy 

y : Jx?S3te?-y*7X £l>. -TW^ffiJiRi 

t.7F i^x^^ mmvmfrt>imiRttBiz 

mtt ZvfflfflfJ 5 y^0J^' : 5r< ffilaR 1 
(i. byyiSX?S3tfPmcOY-yyi'X?0)ig&t,zii 
7Jl>7 vrm£j&&L. YyyVx9S3tfNWV>m 

^znvf^y^btch. 

I 0 0 3 9 ] JUgSIO A«iA •/ 7 r B 1 W!iJ7J feffi** 

?fL^BSOffi#c0^*^tti$/tl>. YyyV 
x^^3<r>Y-Y<r>mmi. K^TYVXtmWitoz 
^(^WStfrh YyyisX?S40)L% V^ffiSrHL?|v>fc 
tS^OT, h7>-i^?S4#?-y:*yLTk. h 
s 3tf+5Hz*yX'£%^Z b i>fohtiK * 

comm if-hxhy-y Tmmmx'^-E-th ztiz* 
9. mmzvyy-Jx? S3Z?-y*y-fhzttfX' 

% ■§> . zvftxvmi&ii x vmmm 1 iz^-tm 1 outs 
[0040] *mMmaa±.coz. dizm&zti. 

mmFC2t,z&iARlfftox.L>tltzZt<,Z]:t), Yyy 
iSXfS3tf?-y*7L%<%Z>Zttim±2tl. 7 

y vxmr&mkmfrhimmmizmt t # mm 
7 r t imgo Afrt,ffifct h z t iz x *) t- m t m 
ln&jjzx'mm&'Xmtf wwrnmitz 
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h 1 1 fct . an** s >^w$ij#j#&< . tussles 

[0041] &£SI*aiL^mj£££;t7tg53<D2lM 

R*HiL»*>ll]»ia*ii?*. *HSfefi?0T'(iMS{i^2c7) 

fflSr^U^N' / 7rB 2»e>HI&ZtLh .A 7 7rB2 
T«i. T-^^DLlC^WkQ<7)ffifiiR2cO-ffli:M 

o s fets<t) h 7 y^^T i coy- htfi&mzti. 

10 h7>-yX^Tl^KM y* s ^-.y7rB2cOHi^t^ 
oT^S. 8aa:R2«)l6«B4ftJfiSfLTV^6. h7>x 
X^Tlcoy-XiSffi$ilTioO, h^yy^ni 
\tv-xmm.<r>yyy-jx9Xhh. aj*«OLCtt 

[0042] d£0HS6WItiiV^T(i, BSFC20l3t 

^'•y 7 r B 2 CfiHTf-i'lD L 1 A^ffifiiR 2 6 
ftfcfcWEIcSSftSfift. SOUS *ifc«E*h 5^5/*^ 
^Tl^-McWft-T*. h7V>-*X^Tl5rcm§ 
20 mSBi. -eoy-hmE. -«r*)^JHSR2fc:J:oTS! 

[0043] Ay 7 r B 2T*{±, -r-^HD L 1 IZ&m 

yV-yyx\,Zts:hZU±ts:<. ^77tB2«AA^ 

Wm<F>\-yyisX?X'h y ). HWyKifch5^ 
30 yX^Tl^ ye-^>-x{iK< , a+Mn£Lhc* 
SWT. a' 7 7t B2<7)tHM yv-yyxim<% 
4. 

[0044] IWcft, ■»A-y7rB2«a»J*aj?J 

sas fut T-?mm.m$&izitmi-z> assw*aj7j 

ilOL$:^iiS. -€-LT. ffiW^'-/7rB2tSh.S<I 

40 ^tm2<r>mmtmw.x'h&. 

[0045] ZtliZi: 0^2^MWt UttwaSA^t^ 
flSfcfc&fc:. A' 7 7rB2^t. x-^UDLfciiJ 
7J«0 L 2: i 1 4«T# h <nx\ -M EIKAWX 

frfe. JJE«QtWTtt, ^77rS«ifc 

|6Ub 6 i k t -CS * . 
[0046] R*asLaW)««t3£ifc3t^B<»5 

50 sa»{BL»O0e8HT**. B*»I4SB2. »3«H 



(7) 

1 1 

WHtfmsLvbt. m^m,Lmiy<-yyrB3t^t>m 

j£3*lTV^4. A- y 7rB3T'Ji. r-^ISDL 1 im 
If k Qtf5jgfilFt4 <7)-^b M 0 S F E TM^ 1- y y VX 
?T2<T)'f-Uzm&tlX^h. &taR4<7)fl!>4gfc h 
7yiSZ?T2cr)V-ZimMZtlX^&. YyyitX 
?T2<9FW y(iMOSFETS«0h7>-^^T3 
<7>y-X«f8SixT^4. h7yi/'X^T3<7)^-h 
U8»*^ffl^<MFLfc««S*iTV*4. h^y 
xX?T3<9KW ytiA 7 7rB30tb;fji £9. tB 
*«OLt«»SftTV^. HJ^HOLtUi^ar-H 10 
& IKS ilfcM O S F E TSO h 5 y ? Q 2 
itT04. 

[0047] itf)iatW«±, A»7TB3^BlR4 
bYyy : JX9T2l l z£*)^ f-?SD L 1 £SHt4* 

£g£ft4 hyyiSX?Q2tz£ 0 . UtaAnfiEic^AS 
ixTttJ^)i:=SrS. ^77t B 3T(i. f-«DLlC 
ffiffiR4#&^$ilT04<9T\ f-^lDLl#M 

J)-t >V-y>Zim*>\ £?C Y7V~JZ?T2i5i. 20 
Vb5V^^T3li^3-HEIB&fl||RL. h^y 
S** * T 3 *> K U 4 y *»&Jifc 4 y t- ^yx<i h y y 

[0 0 4 8] Z\<ntz#>^ A'.y7r 3 300,1)4 yt'~y 
yx**-«iS<&9. B»>W7rB3tf>8Mj£tMj« 
O L ££8 LT t . #A' y 7 r B 3 OUtaJ&^AA O R 

h 7 > ? Q 2 SrffitfoOffcb 9 fcJB WC V \$ <7)X\ 

WBS&tokfh. z.Mz^%3<r>mmbnm.<m 

*WI4>*1.4 tHC, A 7 7r B 3*>iB:*tf yt'-? 
[0049] H8lift*fflL»aaiffi£3E£fc*»fl<0 

» 5 «>stit0K>M*tt t aw> mssn-c-^ 4 . zmmmx 
imz-ft imm ••/ 7 r b 4 *>4>«uss*ir »- . a-./ 

7TB4T1i. t-^HDL Hi. MOSFETSOh 40 
yyiSx?T4C07 : -hbmi$iZti&tbUz. 

- Y&WtfltzWOS F ETSO h 7 y i^'X^T 5coy 

Ottfcftictt TO* I tfglg $ft"CV>4. h 7 y ^'X ? 

^T4«y-X(i8ffi$ix. h5yj/X*T4«>KM 
y^Vs'-y 7 rB4<5MW]i:3:'K aj**OLt«KSft 

[0050] zommmizis^xit. ^vyrBAkza 

^X. hyyisX?T4bYyyiSX?T5tf/jUyh 50 



ftffl*?- 10-248034 
1 2 

5 5-ih»*«jsl. nM.miz£y)j<4Txztix^ 

4. r-^ilDLlS-gaxl.«cStih7yy'x^T5$: 

mi. h7y : sx?T5*m.&mmzitmuzmm { 
T4Zfflxz><Dx\ f-mDLi^wxiwzitm 
i^mmtamoL^mix . wtt&Mztubij* 

ft4. A'7 7rB4rti. f-^^DLUZhyy^X 

?T5<?)YV4 yby-mxvwmmi tftmztix 

^h<?)X\ T-?t§DLi7!>vw ■ 4yv-yyMz% 
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